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Objectives
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Mission statement:

ĂDemonstration of inter
satellite communication

within a nanosatellite
networkñ

demonstrate multipoint 
ISL with S-band 
transceiver 

verify the newly developed / 
optimized ISL communication 
protocols

analyze the stability of a 
nanosatellite formation

demonstrate the feasibility of 
nanosatellites as a base for 
demanding communication missions



Mission S-Net
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Satellites 4

Satellite mass 8.7 kg

Satellite size 25 x 25 x 25 cm3

Power (nominal) < 4.5 W

Orbit SSO < 600 km

Launch Soyuz / Fregat via 

Dispenser

Payload S-band transceiver,

Laser reflector

Launch 1. Feb. 2018

Design lifetime 1 year



Relative Distances
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Figure: Measured (signal propagation) and propagated (space 

radar) distances between satellites
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Figure: Line formation in August 2018

Å 4 Snet drift away(~0.1 km/day) from each other after launch due to perturbation

Å Required  for the inter-satellite distances : 

-- 4 months with an assumption of distances less than 100 km

-- 7 months after launch less than 200 km

-- max. 400km for ISL



LASER  RANGING
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Attitude determination and control

Å Attitude control +/- 20°

Å MEMS GYRO and Sun sensor

Å Reaction wheel
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Obit determination and control

Å Radar (TLE prediction), SLR, distances measurement by SLink

Å No L, but by controlling initial seperation parameters



Laser Ranging Purpose

Å Test quality of ◖10mm COTS( commercial off-the-shelf) CCR in orbit

Å Identify the satellites in early orbit phase, since the satellites are deployed with very low drift

Å Calibration of distance measurement of S-Link module (based on RF-signal propagation time)

Å Precise distance measurement for drag control experiment to control relative distance of satellites

Å Attitude analysis ???
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CCR Selection
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[Test FFDP for CCR ; L. Grundwaldt, GFZ Potsdam]

Å Fused silica cubes ◖10 mm (Hengrun Optoelectronics, China)

Å Refractive index of material: 1.461 for ‗=0.532

Å Tolerance: no offset, +/-3 arcsec accuracy

Å Silver coating

Å Far Field Diffraction Patterns Measurement by GFZ Potsdam



Laser Ranging Operation

Å Nominal mode: nadir pointing:+/- 20 °

Å No restrictive attitude or angle

Å Normal point bin size (time span): 5 sec

Å Generation of CPF by DLR or IWF

Å Position measurement by HF signal propagation: 

100m accuracy
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CCR unique configuration
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Snet1 Snet2 Snet3 Snet4                          Snet5(backup)

Well done with ready CCR and CPF, identification and attitude analysis???

Å#1-5 side of each four satellites are identical and  equipped with one reflector. 

Å#6 of each satellite has different pattern to identify between each other. 


